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Neurofibromas are benign nerve tumors that arise within
nerve fasciculi. They are composed of multiple cell types,
including Schwann cells, fibroblasts, mast cells, and peri-
neural cells. They may arise anywhere along a nerve from
the dorsal root ganglion to the terminal nerve branch [1].
However, involvement of the deep peroneal nerve is not
common. We found only two reported cases [2,3] of
plexiform neurofibromas (PNFs) involving the common
peroneal nerve and deep peroneal nerve. Intraneural
neurofibromas derived from the deep peroneal nerve have
not been previously reported. Excision of a neurofibroma
while preserving nerve function is difficult due to intimately
intermingled neural elements of the nerve trunk and the
tumor [4]. Here, we report a case of an intermuscular
neurofibroma derived from the deep peroneal nerve in a
patient presenting with a palpable huge leg mass and sig-
nificant sensory deficit. The neurofibroma was surgically
excised and nerve function was preserved.
NEUROFIBROMA DERIVED FROM THE DEEP
PERONEAL NERVE: A CASE REPORT
Li-Ren Chang and Shyh-Jou Shieh
Division of Plastic Surgery, Department of Surgery,
National Cheng Kung University Medical Center, Tainan, Taiwan.
Neurofibromas may arise anywhere along a nerve from the dorsal root ganglion to the terminal nerve
branches; however, peroneal nerve involvement is not common. Surgical resection of neurofibroma with
total preservation of nerve function had been thought to be difficult. Here, we report a case of an
intermuscular intraneural neurofibroma derived from the deep peroneal nerve in a patient with neuro-
fibromatosis type 1. The diagnostic criteria, characteristics of imaging studies, and operative approach are
described. The function of the deep peroneal nerve was preserved, with satisfactory results.
Key Words: neurofibroma, von Recklinghausen’s disease, deep peroneal nerve
(Kaohsiung J Med Sci 2006;22:290–6)
Received: January 12, 2006 Accepted: March 16, 2006
Address correspondence and reprint requests to: Dr Shyh-Jou Shieh,
Division of Plastic Surgery, Department of Surgery, College of
Medicine, National Cheng Kung University Medical Center, 138
Sheng-Li Road, Tainan 70428, Taiwan.
E-mail: sjshieh@mail.ncku.edu.tw
CASE REPORT
A 33-year-old woman with neurofibromatosis type 1 (von
Recklinghausen’s disease) complained of soreness in
her right leg, a tingling sensation, and inability to tolerate
standing for longer than 20 minutes. She had been ex-
periencing these symptoms for about 1 year. Her job in a
department store required long periods of standing. Phy-
sical examination showed multiple café-au-lait spots and
multiple neurofibromas on the skin. There was a palpable
firm mass measuring 10 = 4 = 3 cm on her right lower leg
(Figure 1). The dorsiflexion and plantar flexion functions of
Figure 1. Palpable firm mass measuring 12.0 = 5.0 cm on the right
lower leg.
© 2006 Elsevier. All rights reserved.
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her ankle and toes were normal, but she had paresthesia on
the web of her first toe. Since we believed that the patient
might have a neurogenic tumor, we considered a variety of
neurogenic soft tissue tumors in our differential diagnosis:
neurofibroma, PNF, malignant peripheral nerve sheath
tumor, neuronal fibrolipoma, intraneural ganglion,
neurilemoma, and synovial sarcoma. Magnetic resonance
imaging (MRI) of the patient’s right leg revealed low-to-
intermediate signal intensity between the anterior tibia,
peroneus longus, and brevis muscles on T1-weighted images
(T1WI), and high signal intensity on T2-weighted images
(T2WI). The T2WI images were characterized by a low-
density center and a hyperintense rim, i.e. target sign (Fig-
ure 2). Surgery was then arranged to remove the tumor in
order to relieve the symptoms and obtain the tissue proof.
The operation was performed under spinal anesthesia
and tourniquet control. The tumor was firm, homogeneously
tan-gray, glistening and translucent (Figure 3). It derived
from the deep peroneal nerve and had a well-defined capsule
closely embedded in the deep peroneal nerve. Nerve fascicles
Figure 2. Magnetic resonance imaging showed: (A, B) hypointensity on T1WI, but (C, D) hyperintensity and a target sign on T2WI.
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entered and exited the tumor. An electric nerve stimulator
was used to identify whether or not the nerve was critical
for muscle function. The capsule was opened and the fascicles
were traced with the aid of loupe magnification. The tumor
was dissected and shelled out from the surrounding deep
peroneal nerve bundles with careful preservation of motor
nerve branches to the anterior tibialis, extensor hallucis
longus, and extensor digitorum longus muscles assisted
with intraoperative electrostimulation. Intrafascicular nerve
repair was then performed (Figure 4).
Pathologically, there was a spindle cell component with
a vague star-shaped arrangement at low magnification
(40=) (Figure 5). At high magnification (400=), some cells
showed bundles of elongated cells with wavy, dark-stained
nuclei and intermingled wire-like strands of collagen, a
moderate amount of mucoid material, and occasional mast
cells and lymphocytes (Figure 6). These features suggested
neurofibroma.
After the operation, the patient’s soreness, tingling
sensation, and tolerance of long periods of standing
improved dramatically. The motor function of the deep
peroneal nerve had been preserved (Figure 7A and B). The
paresthesia over the first web persisted after surgery, but it
had improved by the time of the 6-month follow-up.
Figure 3. The tumor derived from the deep peroneal nerve. Its gross
appearance is firm, homogeneously tan-gray, glistening, and translucent.
The motor nerve branch from the deep peroneal nerve to the tibia’s
anterior muscle is indicated by the arrow, and the sensory branch of the
deep peroneal nerve by the arrowhead.
Figure 4. The tumor was excised while preserving most deep peroneal
nerve fasciculi. The motor nerve branch from the deep peroneal nerve to
the tibia’s anterior muscle is indicated by the arrow, and the sensory
branch of the deep peroneal nerve by the arrowhead.
Figure 5. Spindle cell component with vague star-shaped arrangement
(magnification: 40=).
Figure 6. Elongated cells with wavy form nuclei in a mucoid substance
(magnification: 400=).
Neurofibroma derived from the deep peroneal nerve
Kaohsiung J Med Sci June 2006 • Vol 22 • No 6 293
DISCUSSION
Neurofibromatosis type 1 was well described by von
Recklinghausen in 1882. However, generally accepted
diagnostic criteria were not established until 1987 by
the National Institutes of Health (NIH) (Table) [5,6]. A
neurofibroma is comprised of a heterogeneous mixture
of Schwann cells, fibroblasts, mast cells, and perineural
cells [1]. The morphology, growth rate, and location of
occurrence vary considerably among neurofibromas,
which makes classification difficult. A frequently used
classification system is to organize lesions into five types:
localized cutaneous neurofibroma, diffuse cutaneous
neurofibromatosis, localized intraneural neurofibroma,
PNF, and massive soft tissue neurofibromatosis [1].
Localized cutaneous, plexiform and massive soft tissue
neurofibromatoses are the most specific for neuro-
fibromatosis [7]. Localized cutaneous neurofibroma is
the most common form of neurofibroma. The second most
frequent type is the localized intraneural neurofibroma,
which is a fusiform, segmental, internal enlargement of the
peripheral nerve. A PNF is a type of multinodular growth
of tumor that forms along a plexus of nerves or along
fascicles of a single large peripheral nerve. It presents a
tangle of irregularly sized and smooth nodules. Sausage-
like marked enlargement or rope-like alteration of the
affected nerve is seen in single nerve involvement [7]. Any
nerve may be susceptible to PNF [8]; however, PNFs are
most commonly found on the larger peripheral nerves of
the face, neck, and extremities [7]. Because deeper nerves
are intimately associated with a vascular network, they
may be intertwined within the thickened, distorted, and
tortuous structure of a PNF.
Two types of benign nerve tumor occur in peripheral
nerves, the more common neurilemoma and the less com-
mon neurofibroma [9,10]. Isolated peroneal nerve pal-
sy is an exceedingly uncommon presentation of neuro-
fibromatosis [2]. We found only one case that involved
common peroneal nerve palsy caused by PNF [2], and
another in which PNF involvement was over the medial
and lateral branches of the deep peroneal nerve on the pedal
area [3]. The latter also intertwined the dorsalis pedis artery
and infiltrated the extensor digitorum brevis muscle belly.
PNFs seem to be more invasive on deep nerves. However,
an intraneural neurofibroma derived from the deep peroneal
nerve has never been reported in the English literature.
Figure 7. The motor function of the deep peroneal nerve was preserved: (A) ankle plantar flexion; (B) dorsiflexion.
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Table. National Institutes of Health diagnostic criteria of neurofibromatosis type 1 in patients with two or more of the following
signs [5,6]
• Six or more café-au-lait macules > 5 mm in greatest diameter in prepubertal individuals, or > 15 mm in greatest diameter after puberty
• Two or more neurofibromas of any type or * 1 plexiform neurofibromas
• Freckling in the axilla or inguinal regions (Crowe’s sign)
• Two or more Lisch nodules (iris hamartomas)
• A distinctive osseous lesion such as sphenoid wing dysplasia or thinning of the cortex of the long bones (with or without pseudarthrosis)
• A first-degree relative (parent, sibling, offspring) with neurofibromatosis type 1 by the above criteria
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A neurofibroma usually produces a slowly growing,
well-circumscribed lesion in the peripheral nerve. It always
presents as a painless mass, but less commonly with a
neurologic deficit. Tinel’s sign may be positive during
physical examination, and the lesion is often transversely
rather than longitudinally mobile.
Imaging diagnosis of nerve-originating tumor is
performed primarily using MRI [11–13]. In general, both
neurofibromas and neurilemomas present low-to-
intermediate signal intensity on T1WI images, and high
signal intensity on T2WI and gadolinium-enhanced images.
Most benign neural tumors exhibit a target sign: a low-
intensity center and a hyperintense rim on T2WI and on
contrast-enhanced T1WI [11,13]. The target sign is due to
centrally involved fibrocollagenous tissue and peripherally
involved myxomatous tissue, and is about 90% specific for
benign neural tumors. Malignant nerve sheath tumors
almost never demonstrate a target sign [14]. Loss or distortion
of the characteristic fascicular pattern and swelling of
individual fascicles indicate an abnormal nerve, and are
almost always associated with an increased signal on T2WI
[12]. MRI study cannot always distinguish between benign
and malignant neural tumors [14].
The primary treatment of neuropathy caused by
neurofibromas is surgical excision. The goals of surgical
exploration are twofold: excisional biopsy and neurolysis
[2]. Sarcomatous degeneration has been found in 1–10% of
PNFs [15]. Most neurofibromas in the legs do not require
medical management unless patients complain of pain,
ambulation difficulty, gross disfigurement, or rapid tumor
growth [3].
The debate surrounding surgical excision of
neurofibromas focuses on whether they can be safely
resected based on their encapsulation status. Donner et al
reported that a benign tumor of neural sheath origin can be
resected with a small but acceptable risk to the nerve
involved, regardless of its histology [16]. Their experience
of 69 cases of neurofibroma resection revealed that most
neurofibromas did have a capsule and that fascicles were
often peripherally enclosed in its layers. Most of the tumors
had grown within the substance of the nerve with
uninvolved fascicles splayed circumferentially around the
center of the mass.
Our experience suggests that removing an encapsulated
PNF requires the fascicles to be gently dissected from the
tumor in the extracapsular plane. The proximal and distal
poles are approached, and the fascicles entering either the
body of the tumor or its capsule are isolated. The capsule
may have to be incised longitudinally to facilitate the dis-
section of the fascicles. The neurofibroma tends either to
have more fascicles entering and exiting the tumor at its
poles or to have one relatively large contributing and exiting
fascicle. Intraoperative nerve stimulation is suggested to
detect the conduction of intratumoral fascicles. If nerve
stimulation is positive, the fascicle is preserved as much as
possible. In the present case, most of the extracapsular
fascicles were preserved. The intracapsular fascicles are
then dissected out of the tumor and preserved as much as
possible using nerve stimulator assistance.
In summary, neurofibromas inducing peroneal nerve
palsy are not common, and only two cases caused by PNF
have been reported. We presented the case of an intraneural
neurofibroma derived from the deep peroneal nerve and
with significant clinical symptoms. The tumor did have a
capsule and was excised, while preserving most of the
nerve fascicles because of careful dissection and nerve
repair. The patient’s symptoms improved dramatically after
surgery, and the long-term follow-up has been satisfactory.
We suggest that management of a neurofibroma involving
a major peripheral nerve demands careful clinical insight,
an imaging study, considerable preoperative planning, and
meticulous surgical dissection technique to preserve as
much nerve function as possible.
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